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M
O R E  T H A N  7 0 0 , 0 0 0  A m e r i c a n  h o m e s  w e r e  h e a t e d  e l e c t r i c a l l y  
b y  t h e  e n d  o f  A u g u s t ,  1 9 6 0 ,  a c c o r d i n g  t o  E l e c t r i c  H e a t  a n d  A i r  
C o n d i t i o n i n g  M a g a z i n e .  A n  I l l i n o i s  F a r m  E l e c t r i f i c a t i o n  C o u n c i l  s u r ­
v e y  r e v e a l e d  t h a t  m o r e  t h a n  6 , 0 0 0  I l l i n o i s  h o m e s  w e r e  h e a t e d  e l e c t r i ­
c a l l y  b y  J a n u a r y ,  1 9 6 1 .  
A  U n i v e r s i t y  o f  I l l i n o i s  s t u d e n t ,  r e p o r t i n g  o n  6 2  f a r m  f a m i l i e s  
w h o  h e a t  t h e i r  h o m e s  e l e c t r i c a l l y ,  f o u n d  t h e  u s e r s  e n t h u s i a s t i c .  N o n e  
o f  t h e  u s e r s  h a d  a n y  g e n e r a l  c r i t i c i s m  o f  h i s  e l e c t r i c - h e a t i n g  f a c i l i t i e s .  
S m a l l  c r i t i c i s m s  u s u a l l y  c o n c e r n e d  i n s t a l l a t i o n s  i n  r e m o d e l e d  h o m e s  
w h e r e  t h e r e  w a s  n o t  e n o u g h  i n s u l a t i o n  o r  w h e r e  t h e  e q u i p m e n t  w a s  
i m p r o p e r l y  p l a c e d .  
A D V A N T A G E S  A N D  D I S A D V A N T A G E S  
S o m e  o f  t h e  a d v a n t a g e s  c l a i m e d  f o r  e l e c t r i c  h e a t  c o m p a r e d  t o  o t h e r  
t y p e s  o f  h e a t i n g  s y s t e m s  a r e :  l o w e r  i n s t a l l a t i o n  c o s t s ,  n o  f u e l  c o m ­
b u s t i o n ,  r e d u c e d  f i r e  h a z a r d ,  n o  c h i m n e y ,  n o  s p a c e  r e q u i r e d  f o r  f u e l  
s t o r a g e ,  c o m p l e t e  r o o m  b y  r o o m  h e a t  c o n t r o l ,  n o  n o i s e  o r  m o v i n g  p a r t s ,  
a n d  l i t t l e  o r  n o  s e r v i c e  o r  m a i n t e n a n c e  c o s t .  F o r  h e a t - p u m p  t y p e  o f  
s y s t e m s ,  o n e  u n i t  s u p p l i e s  y e a r - r o u n d  t e m p e r a t u r e  c o n t r o l .  
E l e c t r i c - h e a t i n g  s y s t e m s  h a v e  t h r e e  d i s a d v a n t a g e s .  T h e r e  i s  n o  
h e a t  i f  t h e  p o w e r  f a i l s .  T h i s  i s  t r u e  f o r  a l l  a u t o m a t i c - h e a t i n g  s y s t e m s  
o p e r a t e d  b y  e l e c t r i c i t y .  H u m i d i t y  c o n t r o l  i s  r e q u i r e d  i n  m o s t  k i t c h e n  
a n d  b a t h  a r e a s .  A n d  t h e s e  s y s t e m s  r e q u i r e  m o r e  i n s u l a t i o n  t h a n  c o n ­
v e n t i o n a l  s y s t e m s .  
C O S T S  O F  I N S U L A T I N G ,  I N S T A L L I N G ,  A N D  H E A T I N G  
M o s t  p o w e r  s u p p l i e r s  i n  I l l i n o i s  w i l l ,  u p o n  r e q u e s t ,  g i v e  e x p e r t  h e l p  
t o  h o m e  o w n e r s  i n t e r e s t e d  i n  i n s t a l l i n g  e l e c t r i c  h e a t .  M a n y  w i l l  e s t i ­
m a t e  t h e  a n n u a l  h e a t i n g  c o s t ,  r e c o m m e n d  e x p e r i e n c e d  i n s t a l l e r s ,  a n d  
i n s p e c t  t h e  s y s t e m  a f t e r  i t  i s  i n s t a l l e d .  
A n n u a l  h e a t i n g  c o s t s  d e p e n d  u p o n  m a n y  f a c t o r s  - s e v e r i t y  o f  
w i n t e r s ,  e x p o s u r e  o f  h o m e  t o  w i n d s ,  d e g r e e  o f  r o o m  t e m p e r a t u r e  
m a i n t a i n e d ,  t y p e  o f  h o m e  c o n s t r u c t i o n ,  a n d  q u a l i t y  a n d  a m o u n t  o f  
i n s u l a t i o n  i n s t a l l e d .  T h e s e  f a c t o r s ,  o f  c o u r s e ,  a p p l y  t o  a l l  h e a t i n g  s y s ­
t e m s .  A  w e l l - i n s u l a t e d  h o u s e ,  e q u i p p e d  w i t h  s t o r m  w i n d o w s  a n d  s t o r m  
d o o r s ,  i s  e s s e n t i a l  f o r  e l e c t r i c  h e a t i n g .  P o w e r  s u p p l i e r s  d o  n o t  r e c o m ­
m e n d  e l e c t r i c  h e a t i n g  f o r  u n i n s u l a t e d  h o m e s .  W h e r e  i n s t a l l a t i o n s  h a v e  
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Annual heating 
costs vary from 18 
to 23 cents per 
square foot of 
heated area in the 
northern zone and 
from 1 0 to 1 8 cents 
i n the southern 
zone. (Fig. 1) 
been made contrary to recommendations, heating costs have been 
exceSSlve. 
Heating costs also vary with the unit cost of electric energy. T he 
cost of electricity for heating in I llinois ranges from about 1 to 2 cents 
per kilowatt hour. There are two types of electric-heating systems­
resistance-type electric units and heat pumps. Resistance heaters may 
be baseboard or wall heaters, or cables in the ceiling. 
Annual costs for heating with electric units vary from 18 to 23 cents 
per square foot of heated area in the northern part of the state and 
from 10 to 18 cents in the southern portion (Fig. 1) . 
Resistance-type units 
The cost of insulation for and installation of an electric-heating 
system depends on the local costs of materials and labor. Naturally, 
these costs are not uniform throughout the state. A Chicago Mortgage 
Bankers Committee has compiled figures (supplied by an electric gas 
and utility company) that show the comparative costs of installing a 
gas hot-air system and an electric baseboard system in a 1,000 to 1,100 
square-foot house. These figures are for the Chicago area. 
4  
C I R C U L A R  N o .  8 3 4  
E l e c t r i c  
G a s  h o t  a i r  
b a s e b o a r d  
W i r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
$  4 0  $  3 0 0  
G a s  p i p i n g  . . . . . . . . . . . . . . . . . . . . . . . .  .  
4 5  
C h i m n e y  . . . . . . . .  .  . . . . . . . . . . . . . . . . . .  .  
6 5  
H e a t i n g  e q u i p m e n t  i n s t a l l e d  . . . . . . . . .  .  
7 0 0  3 0 0  
I n s u l a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . .  .  1 2 5  
3 2 5  
S t o r m  s a s h  a n d  d o o r s  . . . . . . . . . . . . . . .  .  3 0 0  3 0 0  
T o t a l  . . . . . . . . . . . . . . . . . . . . . . . . . .  .  
$ 1 , 2 7 5  $ 1 , 2 2 5  
T h e  c o s t  o f  i n s t a l l i n g  g a s  h e a t i n g  i n  r u r a l  a r e a s  s h o u l d  a l s o  i n c l u d e  
t h e  c o s t  o f  a  g a s  t a n k .  T h e  e s t i m a t e d  c o s t  o f  a  5 0 0 - g a l l o n  t a n k  i s  $ 3 0 0 .  
T h e  c o s t  o f  i n s t a l l i n g  a  g a s  h o t - a i r  s y s t e m  i n  t h e s e  a r e a s  w o u l d  t h u s  
b e  $ 1 , 5 7 5  a s  a g a i n s t  $ 1 , 2 2 5  f o r  i n s t a l l i n g  a n  e l e c t r i c  b a s e b o a r d  s y s t e m .  
T h e  c o s t s  o f  i n s u l a t i n g  f o r  a n d  i n s t a l l i n g  e l e c t r i c  h e a t  a r e  s o m e ­
w h a t  l o w e r  i n  t h e  S h e l b y  c o u n t y  a r e a  t h a n  i n  t h e  C h i c a g o  a r e a .  I n  t h i s  
c o u n t y ,  c o s t s  f o r  r e s i s t a n t  e l e c t r i c  h e a t  r u n  a b o u t  $ 1  p e r  s q u a r e  f o o t  
o f  l i v i n g  a r e a  o r  $ 1 , 0 0 0  f o r  a  1 , 0 0 0  s q u a r e - f o o t  h o u s e .  I n  t h e  C l i n t o n  
c o u n t y  a r e a ,  i n s t a l l a t i o n  o f  c e i l i n g - c a b l e  h e a t i n g  s y s t e m s  c o s t s  a b o u t  
5 0  c e n t s  p e r  s q u a r e  f o o t  o f  h e a t e d  a r e a  a n d  b a s e b o a r d  h e a t i n g  s y s t e m s  
a b o u t  6 5  c e n t s  p e r  s q u a r e  f o o t .  T h e  e s t i m a t e d  c o s t  o f  i n s u l a t i n g  f o r  
e l e c t r i c  h e a t i n g  i s  3 0  c e n t s  p e r  s q u a r e  f o o t .  
H e a t - p u m p  s y s t e m s  
T h e  c o s t  o f  i n s t a l l i n g  a n  e l e c t r i c  h e a t - p u m p  s y s t e m  ( a  c o m b i n a t i o n  
h e a t i n g  a n d  r e f r i g e r a t i n g  s y s t e m )  i s  h i g h e r  t h a n  t h e  c o s t  o f  i n s t a l l i n g  
r e s i s t a n c e - t y p e  s y s t e m s ,  b u t  t h i s  s y s t e m  i s  m o r e  e c o n o m i c a l  t o  o p e r a t e .  
T h e  c o s t ,  h o w e v e r ,  i s  c o m p a r a b l e  t o  t h e  t o t a l  c o s t  o f  i n s t a l l i n g  e q u i p ­
m e n t  f o r  w i n t e r  h e a t i n g  a n d  s u m m e r  c o o l i n g .  
T h e  e s t i m a t e d  y e a r l y  c o s t  o f  h e a t i n g  a  h o m e  w i t h  a n  a i r - s o u r c e  
h e a t  p u m p  i s  a b o u t  1 6  c e n t s  p e r  s q u a r e  f o o t ;  t h e  c o s t  o f  h e a t i n g  a  
1 , 0 0 0  t o  i  1 , 1 0 0  s q u a r e - f o o t  h o u s e  i n  t h e  n o r t h e r n  p a r t  o f  t h e  s t a t e  
w o u l d  t h u s  b e  a b o u t  $ 1 7 0  p e r  h e a t i n g  s e a s o n .  F o r  a  h o m e  o f  t h e  
s a m e  s i z e  a n d  i n  t h e  s a m e  l o c a t i o n  h e a t e d  w i t h  a  w a t e r  o r  g r o u n d  
s o u r c e  o f  h e a t ,  c o s t s  a r e  a b o u t  1 1  c e n t s  p e r  s q u a r e  f o o t  o r  a b o u t  $ 1 1 5  
p e r  s e a s o n .  
I n  t h e  C l i n t o n  c o u n t y  a r e a ,  a  f i v e - r o o m - a n d - b a t h  f a r m  h o m e  o f  
f r a m e  c o n s t r u c t i o n ,  h a v i n g  1 , 2 5 0  s q u a r e  f e e t  o f  l i v i n g  a r e a ,  6  i n c h e s  
o f  i n s u l a t i o n  i n  t h e  c e i l i n g ,  3 %  i n c h e s  i n  t h e  w a l l s ,  s t o r m  d o o r s  a n d  
w i n d o w s ,  w a s  h e a t e d  a n d  c o o l e d  f r o m  O c t o b e r  1 9 5 7  t o  O c t o b e r  1 9 5 8  
f o r  $ 1 5 7 . 3 3 .  T h e  c o s t  f o r  a  c o r r e s p o n d i n g  p e r i o d  i n  1 9 5 8 - 5 9  w a s  
$ 1 7 9 . 7 8 .  T h e  h i g h e r  1 9 5 8 - 5 9  c o s t s  r e f l e c t  t h e  d i f f e r e n c e  b e t w e e n  t h e  
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1957-58 and 1958-59 seasons. The cost of this heating and cooling unit 
completely installed was about $2,000. 
Insulation 
Architects, engineers, and power suppliers recommend more effec­
tive insulation for electrically heated homes than for other types of 
heating systems. Costs for insulation may be two or three times that 
of conventional insulation. However, the savings in heating costs and 
increased winter and summer comfort offset the difference in costs. 
It may be argued that if insulation of the type installed in electrically 
heated homes were installed in homes heated by gas, coal, or oil, the 
cost of heating with these competitive fuels would be proportionately 
lower than present costs. However, the need for combustion of air 
limits the degree of tightness advisable with flame heating. 
ELECTRIC-HEATING SYSTEMS 
There are three ways of heating electrically - by radiation, con­
vection, and conduction. For example, the sun heats the earth with 
radiant energy. The rays of the sun do not heat the atmosphere as 
they travel to the earth, but heat only the objects they strike, such as 
cloud formations, earth, buildings, and so on. Convection heating is 
the heating of objects by the movement of fluids such as air or water 
with temperatures higher than that of the fluids surrounding the ob­
jects. Conduction heating, as the name implies, is the conduction of 
heat through materials. For example, if a poker is placed in a flame, 
heat will be conducted through the length of the metal and a sensation 
of heat will be felt at the end of it. 
Resistance Heating 
Three types of heating systems are used for room-controlled resist­
ance heating. They are ceiling cables, wall panels, and baseboard 
heaters. 
Ceiling cables 
Heating cables are fastened to the ceiling (Fig. 2). They can be 
either covered with plastering or installed in dry wall construction. 
The temperature of the ceiling cables is maintained at a low level, 
about 100 0 F., and heat is transmitted to the room by radiant ~nergy. 
This energy warms the floors, furniture, walls, and occupants. 
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P l a s t e r  c o v e r s  e l e c t r i c - h e a t i n g  c a b l e  a p p l i e d  t o  t h e  c e i l i n g  o f  t h  i s  r o o m .  
A  t h e r m o s t a t  r e g u l a t e s  t h e  r o o m  t e m p e r a t u r e .  T h e  e n t i r e  c e i l i n g  i s  h e a t e d  
t o  a  r e l a t i v e l y  l o w  t e m p e r a t u r e  o f  a b o u t  1 0 0 °  F .  w h e n  t h e  s y s t e m  i s  
o p e r a t i n g .  ( F i g .  2 )  
B a s e b o a r d  h e a t e r s  
B a s e b o a r d  h e a t e r s  ( F i g .  3 )  a r e  m o u n t e d  o n  t h e  i n s i d e  w a l l s  i n  
p l a c e  o f  t h e  c u s t o m a r y  b a s e b o a r d  t r i m .  B e c a u s e  t h e y  h e a t  b o t h  b y  
r a d i a t i o n  a n d  c o n v e c t i o n ,  t h e y  a r e  e f f e c t i v e  i n  k e e p i n g  f l o o r s ,  w a l l s ,  
a n d  w i n d o w s  w a r m ,  a n d  t h e  r o o m  c o m f o r t a b l e .  
W a l l  p a n e l  h e a t e r s  
W a l l  p a n e l  h e a t e r s  a r e  u n i t s  h a v i n g  s u r f a c e s  o f  g l a s s  o r  m e t a l  o r  
h e a t i n g  c o i l s  b e h i n d  a  p r o t e c t i v e  g r i l l  ( F i g .  4 ) .  H e a t i n g  u n i t s  a r e  
f u s e d  t o  t h e  g l a s s  o r  m e t a l  s u r f a c e  o f  t h e  p a n e l s .  T h e  u n i t s  a r e  
m o u n t e d  o n  t h e  e x p o s e d  w a l l s  o f  t h e  r o o m  a n d  t h e  r o o m  i s  h e a t e d  b y  
r a d i a t i o n  a n d  c o n v e c t i o n .  
F a n  h e a t e r s  
S o m e  h e a t e r s  h a v e  a  s m a l l  f a n  t h a t  c i r c u l a t e s  t h e  h e a t e d  a i r .  T h i s  
t y p e  i s  o f t e n  u s e d  w h e r e  l a r g e  h e a t i n g  c a p a c i t y  i s  r e q u i r e d  o c c a s i o n a l l y ,  
a s  i n  b a s e m e n t s ,  l a u n d r y  r o o m s ,  o r  w o r k s h o p s .  B e c a u s e  o f  t h e  f a n ,  
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(Right) the customary baseboard 
under this window is replaced by 
an electric resistance-type heater. 
Warm air rises in front of the 
exposed window and outside 
walls of the house. The warm air 
circulates through the room 
warming the entire area. Radi­
ant heat from the baseboard helps keep the floors warm and comfortable. 
Drapes over the window should not cover the heater so they can be closed 
on cold days and nights. See cutaway drawing of heater (top, left). (Fig. 3) 
Resistance type 
of heater pro­
tected by metal 
grill is mounted 
on exposed walls 
of the room. The 
room is heated 
by radiation and 
convection. Units 
can be thermo­
statically con­
trolled to give 
separately 
heated areas. 
(Fig. 4) 
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t h e s e  h e a t e r s  c r e a t e  s o m e  s l i g h t  n o i s e .  T h e  c e i l i n g  c a b l e s ,  w a l l  p a n e l s ,  
a n d  b a s e b o a r d  h e a t e r s  a r e  q u i e t  a n d  c o n t a i n  n o  m o v i n g  p a r t s .  
T h e r m o s t a t s  
T h e r m o s t a t s  c a n  b e  u s e d  t o  c o n t r o l  t h e  t e m p e r a t u r e  o f  i n d i v i d u a l  
r o o m s  ( F i g .  5 )  .  T h i s  i s  o n e  0  f  t h e  m a j o r  a d v a n t a g e s  0  f  a n  e l e c t r i c ­
h e a t i n g  s y s t e m  o v e r  c o n v e n t i o n a l  h o t  w a t e r  o r  w a r m  a i r  h e a t i n g  s y s ­
t e m s .  E a c h  r o o m  h a s  i t s  o w n  h e a t i n g  s y s t e m  a n d  i s  c o n t r o l l e d  b y  i t s  
o w n  i n d i v i d u a l  t h e r m o s t a t .  
T h e  r o o m  t h e r m o s t a t  
s h o u l d  b e  m o u n t e d  
o n  a n  i n s i d e  w a l l  o f  
t h e  r o o m  a w a y  f r o m  
c o l d  a i r  d r a f t s  a n d  
h e a t  s o u r c e s .  ( F i g .  5 )  
H e a t - P u m p  H e a t i n g  
T h e  h e a t  p u m p  i s ,  i n  e f f e c t ,  a  r e v e r s i b l e  r e f r i g e r a t i o n  u n i t .  I n  t h e  
w i n t e r ,  i t  e x t r a c t s  h e a t  f r o m  t h e  o u t s i d e  a i r ,  g r o u n d ,  o r  w e l l  w a t e r ,  
a n d  c o n d u c t s  t h e  h e a t  i n t o  t h e  h o m e .  I n  t h e  s u m m e r ,  i t  r e v e r s e s  t h e  
p r o c e s s  a n d  r e m o v e s  h e a t  f r o m  t h e  h o u s e  t o  t h e  o u t s i d e .  H e a t i n g  a n d  
c o o l i n g  i s  c o n t r o l l e d  a u t o m a t i c a l l y  b y  a  t h e r m o s t a t  t o  p r o v i d e  y e a r ­
r o u n d  i n d o o r  c l i m a t e  c o n t r o l .  T h e  h e a t  p u m p  c a n  b e  p l a c e d  i n  t h e  
b a s e m e n t ,  a t t i c ,  o r  u t i l i t y  r o o m  w i t h  c o n n e c t i n g  m e t a l  d u c t s  u s e d  t o  
p i p e  t h e  c o n d i t i o n e d  a i r  t o  t h e  v a r i o u s  r o o m s .  T h e r e  i s  a  t r e n d  t o w a r d  
p l a c i n g  t h e  h e a t  p u m p  o u t s i d e  t h e  h o m e  ( F i g .  6 )  t o  r e d u c e  n o i s e  l e v e l  
a n d  p r o v i d e  m o r e  l i v i n g  s p a c e .  
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One of the latest 
types of heat 
pumps is 
mounted outside 
the house on a 
concrete slab. It 
automatically 
controls the 
home tempera­
ture to the de­
sired degree, 
cooling in sum­
mer and heating 
in winter. 
(Fig. 6) 
Schematic sketch of 
above heat pump. 
Electric Furnaces 
The electric furnace is similar to a conventional flame-type hot-air 
furnace except that electric resistance-heating units are the source of 
heat. Electric furnaces are more compact than flame-type and, be­
cause they do not require a flue or vent, can be placed in the basement, 
attic, closet, or utility room. Some models feature a modulator that 
varies the heat input to the structure as weather conditions require. 
Central electric air-conditioning can easily be added to electric furnaces 
to provide a year-round system. 
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I N S U L A T I O N  

S a t i s f a c t o r y  a n d  e f f i c i e n t  e l e c t r i c  h e a t i n g  d e p e n d s  o n  p r o p e r  
h e a t i n g - s y s t e m  d e s i g n ,  c o m p e t e n t  i n s t a l l a t i o n  o f  e q u i p m e n t ,  a n d  p r o p e r  
a n d  a d e q u a t e  i n s u l a t i o n .  E f f e c t i v e  i n s u l a t i o n  o f  t h e  b u i l d i n g  w i l l  s a v e  
o n  b o t h  t h e  c o s t  o f  h e a t i n g  e q u i p m e n t  b e c a u s e  ! e s s  h e a t i n g  c a p a c i t y  
n e e d s  t o  b e  i n s t a l l e d  a n d  o n  t h e  a n n u a l  h e a t i n g  c o s t .  M o r e o v e r ,  t h e  
e f f e c t i v e l y  i n s u l a t e d  h o u s e  w i l l  b e  c o o l e r  i n  s u m m e r ,  w i l l  r e q u i r e  l e s s  
a i r  c o n d i t i o n i n g  c a p a c i t y ,  a n d  w i l l  b e  c h e a p e r  t o  h e a t  a n d  c o o l .  
T h e  e f f e c t i v e n e s s  o f  i n s u l a t i o n  i s  m e a s u r e d  b y  i t s  t h i c k n e s s ,  t y p e  o r  
k i n d ,  d e n s i t y ,  a n d  m e t h o d  o f  i n s t a l l a t i o n .  V a r i o u s  t y p e s  o f  m a t e r i a l s  
h a v e  d i f f e r e n t  i n s u l a t i o n  v a l u e s .  O n e  m e t h o d  o f  d e t e r m i n i n g  t h e  c o m ­
p a r a t i v e  v a l u e  o f  i n s u l a t i o n  i s  t o  c o m p a r e  t h e  r e s i s t a n c e  ( R )  v a l u e s
a  
o f  
t h e  m a t e r i a l s .  R e s i s t a n c e s  ( R )  i n  t h i s  c a s e  a r e  r e l a t i v e  v a l u e s ;  t h e  
h i g h e r  t h e  v a l u e ,  t h e  b e t t e r  t h e  e f f e c t .  S o m e  c o m p a r a t i v e  v a l u e s  f o r  
i n s u l a t i o n  m a t e r i a l s ,  a s  r e p o r t e d  b y  t h e  A m e r i c a n  S o c i e t y  o f  H e a t i n g ,  
R e f r i g e r a t i o n ,  a n d  A i r - C o n d i t i o n i n g  E n g i n e e r s ,  a r e  g i v e n  b e l o w .  
B l a n k e t  a n d  b a t t  m a t e r i a l s  R  v a l u e  
L o o s e  f i l l  m a t e r i a l s  R  v a l u e  

M i n e r a l  a n d  g l a s s  . . . . . . . . . . . 3 . 7 0  M a c e r a t e d  p u l p  o r  p a p e r . . . . . 3 . 5 7  

C o t t o n  f i b e r  . . . . . . . . . . . . . . . . 3 . 8 5  M i n e r a l  w o o l  . . . . . . . . . . . . . . . 3 . 3 3  

W o o d  f i b e r  . . . . . . . . . . . . . . . .  . 4 . 0 0  
S a w d u s t  o r  s h a v i n g s  . . . . . . . . 2 . 2 2  

V e r m i c u l i t e - e x p a n d e d . . . . . . . . 2 . 0 8  

W o o d  f i b e r  . . . . . . . . . . . . . . . . . 3 . 3 3  

a  R e s i s t a n c e  v a l u e s  g i v e n  a b o v e  a r e  f o r  m a t e r i a l s  I - i n c h  t h i c k .  T h e s e  v a l u e s  
w i l l  d o u b l e  f o r  2 - i n c h  m a t e r i a l ,  t r i p l e  f o r  3 - i n c h  m a t e r i a l ,  a n d  s o  o n .  T h e  v a l u e s  
a r e  b a s e d  o n  s p e c i f i e d  s t a n d a r d s  o f  d e n s i t y  o r  w e i g h t  o f  t h e  i n s u l a t i o n .  
T h e  i n s u l a t i o n  v a l u e  ( R )  f o r  a  4 - i n c h  t h i c k  ( n o r m a l l y  a c t u a l  
d i m e n s i o n  3 %  i n c h e s )  m i n e r a l  w o o l  b l a n k e t  o r  b a t t  w o u l d  b e  3 %  X  
3 . 7 0  =  R  R  =  1 3 . 4 1 .  
T h e  N a t i o n a l  M i n e r a l  W o o l  A s s o c i a t i o n  h a s  a n n o u n c e d  a  n e w  
m e t h o d  o f  r a t i n g  t h e  v a l u e  o f  i n s u l a t i o n  b a s e d  o n  r e s i s t a n c e  ( R )  f a c ­
t o r s  a s  o u t l i n e d  a b o v e .  M a n u f a c t u r e r s  o f  m i n e r a l  w o o l  i n s u l a t i o n  
m a t e r i a l ,  m e m b e r s  o f  t h e  a b o v e  a s s o c i a t i o n ,  h a v e  a g r e e d  t o  s t a m p  t h e  
r e s i s t a n c e  ( R )  v a l u e  o f  t h e  i n s u l a t i o n  o n  t h e  s h i p p i n g  c a r t o n  a n d  o n  
t h e  i n s u l a t i o n  b l a n k e t  o r  b a t t .  
T h e  l o o s e  f i l l  t y p e  o f  m i n e r a l  w o o l  w i l l  b e  p a c k a g e d  i n  b a g s  m a r k e d  
w i t h  r e q u i r e d  i n s t a l l e d  d e n s i t i e s ,  t h i c k n e s s ,  a n d  c o r r e s p o n d i n g  a r e a  
c o v e r a g e  p e r  b a g  r e q u i r e d  t o  m e e t  a  s t a n d a r d  c e i l i n g - i n s t a l l e d  r e s i s t a n c e  
o f  R - 1 9  a n d  s t a n d a r d  w a l l - i n s t a l l e d  r e s i s t a n c e  o f  R - l l ,  a n d  f l o o r  
r e s i s t a n c e  o f  R - 1 3 .  T h e s e  v a l u e s  o f  i n s u l a t i o n  f o r  c e i l i n g ,  w a l l s ,  a n d  
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floor over unheated spaces are the ational Mineral Wool Association's 
recommendations for electrically heated and air-conditioned homes. 
Ceilings 
Ceiling insulation should be installed after WIrIng and plumbing 
are completed. Loose fill or blown insulation should adequately cover 
plates, cabinet recesses, and all other openings to heated areas. Insula­
tion should be protected from wind or ventilation dispersion. When an 
electric ceiling-heating cable is installed, 8 to 10 inches of insulation 
having an R value of 24 to 30 are recommended by Illinois power 
suppliers. 
Walls 
For new homes, Illinois power suppliers recommend a good qual­
ity blanket type of insulation. The insulation should be full wall thick­
ness, should fill all cavities, voids, corners, and partitions in outside 
walls (Fig. 7). The insulation should be installed after plumbing and 
wiring have been completed. The resistance value of the material should 
be R-ll to R-13. 
If loose fill insulation is used, the "double blow" method should be 
used where the vertical space to be insulated is more than 4 feet high. 
The "double blow" method requires blowing insulation from both top 
and bottom of wall cavity until the required volume and density of 
material is applied. Holes should be drilled in wall sections before 
insulation is applied and a plumb bob should be dropped into the holes 
to check space below for obstructions and a flexible steel rule used to 
check for obstructions above holes (Fig. 8). 
Floors 
Four-inch blankets or equivalent insulation with a resistance value 
of R-13 should be installed under the floor between joists above a 
ventilated crawl space. Two inches or more of insulation should be 
installed under floors over unheated basements. The insulation should 
be sealed at the ends of floor joists to prevent air infiltration or blow­
through. Insulation should be placed under or around pipes and electric 
wiring. Be sure to maintain the required thickness. 
Waterproof 2-inch perimeter board-type insulation should be 
installed around the edge of a concrete slab floor to reduce heat con­
duction from the floor to the outside of the building. The insulation 
should also extend 2 feet horizontally under the slab or 2 feet vertically 
down the inside of the foundation wall. 
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T h i s  w o r k m a n  h a s  r e m o v e d  s i d i n g  
a n d  i s  d r i l l i n g  a  h o l e  s o  t h a t  i n s u l a ­
t i o n  c a n  b e  b l o w n  i n t o  t h e  w a l l  u n d e r  
t h e  w i n d o w .  H e  w i l l  p r o b e  t h e  w a l l  
f o r  o b s t r u c t i o n s  t h a t  m i g h t  p r e v e n t  
e n t r a n c e  o f  i n s u l a t i o n  b e f o r e  h e  b e ­
g i n s  t h e  f i l l i n g  o p e r a t i o n .  ( F i g .  8 )  
I n s u l a t i o n  s h o u l d  
f i l l  t h e  s p a c e  b e ­
t w e e n  t h e  s t u d s  o n  
e x p o s e d  w a l l s .  T h i s  
i n s u l a t i o n  i s  3  %  
i n c h e s  t h i c k .  I t  i s  
s t a p l e d  t o  t h e  s t u d s  
t o  h o l d  i t  i n  p l a c e .  
T h e  i n s i d e  c o v e r ­
i n g  s e r v e s  a s  a  v a ­
p o r  b a r r i e r  t h a t  
p r e v e n t s  m o i s t u r e  
c o n d e n s a t i o n  i n  
t h e  i n s u l a t i o n  d u r ­
i n g  c o l d  w e a t h e r .  
F o r  a n  a d d i t i o n a l  
a n d  a  c o m p l e t e  
v a p o r  b a r r i e r ,  a  
. 0 0 2 - i n c h  p o l y ­
e t h y l e n e  f i l m  c a n  
b e  u s e d  t o  c o v e r  
t h e  i n s i d e  w a l l  b e ­
f o r e  t h e  r o c k  l a t h e  
o r  w a l l  b o a r d  i s  
m o u n t e d .  ( F i g .  7 )  
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Windows and doors 
Spaces around window and door frames should be packed with 
caulking cotton to reduce infiltration and blow-through to a minimum. 
Effectively sealed double glazing should be used throughout the 
house. Wood sash windows have a lower heat loss than metal sash and 
condensation is less troublesome. A window, even with a storm window 
installed, has eight times the heat loss of a well-insulated side wall. 
Fireplaces 
The fireplace should preferably be placed on an inside wall to 
reduce heat loss. It should be equipped with a tight-fitting damper. 
The opening can be fitted with heat-resistant glass doors to lessen 
further the heat losses by exfiltration. 
Vapor barrier 
A vapor barrier should be used to prevent moisture accumulation 
in the insulation. The vapor barrier for blanket or batt type of insula­
tion should be on the side of the material next to the warm inside wall, 
ceiling, or floor. Polyethylene, asphalt, glossy asphalt-coated paper, 
and metal foil are suitable vapor barrier materials. 
In new homes, an effective vapor barrier may be secured by cover­
ing the inside insulated walls with .002-inch polyethylene sheets before 
rock lathe or wall board is applied (Fig. 9). When a vapor barrier is 
installed, the number of joints should be held to a minimum. Precau­
tion should be taken to prevent damage to the vapor barrier during or 
after installation. Joints between barriers should be made over wall 
studding or joists and should be lapped at least 2 inches. Vapor-barrier 
sealing tape is available to seal joints in barriers and breaks around 
pipes and wiring-outlet boxes. The vapor barrier for slab floors should 
be placed under the concrete. Polyethylene sheets .006-inch thick may 
be used as the vapor barrier. 
The ground surface in a crawl space under the house should be 
sealed with a long life vapor barrier of either a 55-pound asphalt 
saturated roll or .004-inch polyethylene plastic film. The roofing paper 
should be lapped 6 inches and the plastic film 2 or more inches, but 
neither should be sealed. 
Vapor barriers for existing homes may be secured by using paints 
on the inside surfaces. Aluminum paint with spar varnish as a vehicle, 
some emulsion paints specifically designed as sealers, primer sealer 
plus enamel paint, and rubber-resin lacquer types of paints may be 
used to provide a vapor barrier. Two or 3 coats are necessary. 
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P o l y e t h y l e n e  a p ­
p l i e d  o v e r  i n s u l a ­
t i o n  p r o v i d e s  a n  
e f f e c t i v e  v a p o r  
b a r r i e r .  T h e  m a ­
t e r i a l  c o v e r s  w i n ­
d o w s  a n d  o u t ­
l e t s ;  o p e n i n g s  
a r e  c u t  a f t e r  a p ­
p l i c a t i o n  i s  c o m ­
p l e t e d .  F u l l  w a l l  
l e n g t h  p o l y e t h y ­
l e n e  s h e e t s  a r e  
u s e d  t o  k e e p  
b r e a k s  i n  v a p o r  
b a r r i e r  t o  a  m i n ­
i m u m .  
( F i g .  9 )  
V e n t i l a t i o n  
A r e a s  a b o v e  i n s u l a t e d  c e i l i n g s  s h o u l d  b e  v e n t e d  t o  t h e  o u t s i d e  t o  
p r o v i d e  a d e q u a t e  a i r  c i r c u l a t i o n  a b o v e  t h e  i n s u l a t i o n .  O n e  s q u a r e  f o o t  
o f  n e t  v e n t  a r e a  s h o u l d  b e  p r o v i d e d  f o r  e v e r y  3 0 0  s q u a r e  f e e t  o f  
i n s u l a t e d  c e i l i n g  a r e a .  I f  t h e  v e n t s  h a v e  l o u v e r s  o r  a r e  s c r e e n e d ,  2  
s q u a r e  f e e t  o f  v e n t  a r e a  f o r  e a c h  3 0 0  s q u a r e  f e e t  o f  c e i l i n g  a r e a  s h o u l d  
b e  p r o v i d e d .  T h e  v e n t s  s h o u l d  b e  u n i f o r m i l y  a n d  e q u a l l y  s p a c e d  t o  
p r o v i d e  g o o d  a i r  c i r c u l a t i o n  a b o v e  t h e  i n s u l a t i o n .  F o r  k i t c h e n  a n d  b a t h  
l o w - v e l o c i t y  e x h a u s t  f a n s  c o n t r o l l e d  b y  h u m i d i s t a t s  s h o u l d  b e  s e t  a t  
a b o u t  5 0  p e r c e n t .  T h e  f a n s  s h o u l d  h a v e  a n  a i r - c a r r y i n g  c a p a c i t y  o f  1 5 0  
t o  2 0 0  c u b i c  f e e t  p e r  m i n u t e .  T h e  o u t l e t  o f  t h e  f a n s  s h o u l d  b e  v e n t e d  
t o  t h e  o u t s i d e  o f  t h e  h o u s e ,  n o t  i n t o  t h e  a t t i c ,  a n d  t h e  v e n t s  s h o u l d  b e  
p r o v i d e d  w i t h  a n  e f f e c t i v e  b a c k - d r a f t  d a m p e r .  
HO'\lE HEATING WITH ELECTIUClTY 15 

A cross-section drawing of this house illustrates the location of insulation. 
(Fig. 10) 
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